Actin-binding doliculide causes premature senescence in p53 wild type cells.
Addressing the actin cytoskeleton as future anticancer target can be an innovative chemotherapeutic approach to combat malignancies. Doliculide is a potent stabilizer of actin filaments and can be used as tool and therapeutic lead in cancer research. Though a variety of molecules are known to bind to actin and lead to either its over- or depolymerization little is known about the pharmacological consequences of these effects within the cancer cell. In this work we used p53 wild-type cells to dissect the reaction of these cells towards subtoxic doses of doliculide. We could show that doliculide leads to a transient change in actin cytoskeleton dynamics that are reversible. The cells react towards the treatment with the induction of premature senescence, an established anti-cancer mechanism, in concentrations that are not cytotoxic. Furthermore, we investigated the signaling pathways that are involved in the induction and maintenance of senescence by a pathway directed mRNA PCR-array. This analysis revealed that under doliculide treatment up to 13% of senescence related genes are altered. Taken together, our data provide evidence for an antitumoral potential of actin binding agents in p53 wild type cells and brings the strategy of targeting the actin cytoskeleton closer to clinical application.